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Abstract 
 
Purpose / Context. The purpose of this paper is to present data and discussion on a critical review 
of a sample of multi-storey and mixed use residential buildings in the subtropical city of Brisbane in 
order to understand how contemporary buildings are achieving local authority policy outcomes and 
resident-identified attributes of locally-appropriate subtropical living. 
Methodology / Approach. This research used the Brisbane City Council’s Multiple Dwelling 
Code’s Acceptable Outcomes in four performance criteria to objectively measure the performance 
of a sample of 15 contemporary MSRB from five to thirty storeys approved post-2011. A landmark 
building, Torbreck, completed in 1961 was also analysed. Development-Approved documents (ar-
chitectural drawings) were accessed from the Council’s online system for planning applications, and 
a content analysis was conducted.  
Results. Few cases demonstrate Code compliance on all issues, though smaller developments 
performed better than large scale projects. Some generalisations were derived in terms of emerging 
trends: cross-ventilation is unsupported by generic centre-core spatial configurations; facades are 
extensively glazed regardless of solar orientation; external shading strategies are unsophisticated 
and private outdoor space is extremely limited. 
Key Findings / Implications. Socially, the poor performance of large scale buildings means that 
more people have less choice in controlling comfort and energy use in their private dwellings. The 
paper recommends reviewing the Multiple Dwelling Code and its role in the regulatory environment 
in order to strengthen policy outcomes. 
Originality. This research is the first to analyse Development Approval data against measurable 
metrics of a local government planning code aimed at liveability. 
 
Keywords multi-storey and mixed-use apartment buildings, natural ventilation, air-conditioning, 
subtropical, multiple dwelling code   
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1. Introduction  
 
Residents of Brisbane’s multi-storey residential buildings have expressed a preference for natural 
ventilation rather than air-conditioning and they desire autonomy regarding control over indoor 
climate comfort and noise (Rosemary Kennedy, Buys, & Miller, 2015). They also desire privacy and 
acceptable outdoor space for everyday home-based activiites. The multi-storey residential and 
mixed-use buildings (MSRBs) housing type in subtropical Brisbane is developing in response to 
demographic change and urban consolidation planning policies that are aimed at reducing green-
house gas emissions. The problem is that these buildings may not be providing residents with local-
ly-appropriate outcomes in their individual dwellings.  
 
The Multiple Dwelling Code - Brisbane City Council Planning Scheme ePlan, City Plan 2014, Sec-
tion 9.3.14 (MDC) seeks to align built outcomes with residents’ expectations for quality residential 
environments and policy-makers’ sustainability objectives. The MDC pays particular attention to key 
socio-environmental factors that provide important amenity for both residents and adjoining neigh-
bours of multiple-dwelling developments (such as thermal comfort, air movement, acoustics, day-
lighting, visual and aural privacy, outdoor private space, and maximising opportunities to capitalise 
on the subtropical climate).  
 
The purpose of this paper is to present data and discussion on a critical review of a sample of cur-
rent multi-storey and mixed use residential buildings (MSRBs) both completed and planned (that is, 
Development Approval in place) in order to understand how contemporary buildings are performing 
in terms of achieving local authority policy outcomes for locally-appropriate subtropical living. The 
study focused on the physical attributes of MSRBs that are likely to affect occupants’ experiences 
of thermal comfort and privacy in their dwellings as part of the larger residential and neighbourhood 
environment.  
 
2. Background 
 
2.1 Brisbane’s climate 
 
The prevalent desire for natural ventilation and outdoor living in Brisbane is not surprising given the 
city’s macroclimatic subtropical conditions. Temperature conditions generally fall within a range 
most people find comfortable: summer air temperature averages 19° to 29° C; winter averages are 
9° to 21° C. Mean monthly Relative Humidity ranges from 60% - 71% throughout the year. The 
effect of humidity on human comfort is most noticeable when air movement is low and air tempera-
ture is high1.  However, extremes are rare and on average, the region experiences one Degree Day 
over 35°C annually (Bureau of Meteorology, 1989). 
 
In Australia, 42% of total energy consumption in residential buildings is for heating and cooling 
systems (Pears, 2005). In theory, in Brisbane’s mild subtropical climate, where ambient outdoor 
temperatures are within a comfortable range for much of the year (Hyde, 2000; Miller, Kennedy, & 
Loh, 2012) buildings can be designed to effectively respond to the climate without significant inputs 
of energy. Nevertheless, residents and designers of subtropical MSRBS are confronted with co-
nundrums: for example, naturally ventilated dwellings in MSRBs may be subject to unacceptable 
levels of external noise and loss of acoustic privacy through external openings; on the other hand, 
1 The extent of air movement on perception of temperature has been studied and the ANSI/ASHRAE Standard 
55-2004: Thermal Environmental Conditions for Human Occupancy provides a standard guide to the air speed 
required to offset a temperature rise.   
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air-conditioned dwellings with few effective openings could be perceived as lacking individual 
choice in control over both indoor comfort and household energy consumption for this purpose. 
Resident-identified preferences for climate control in their dwellings are linked to approaches to 
design for thermal comfort. Effective design for the National Construction Code Climate Zone 2 
requires a hybrid or composite built response to both tropical humid conditions and cool temperate 
conditions.  
 
When formulating building principles that aim to minimise energy use for climate control, the inter-
action of factors that affect heat gain or loss are paramount (Givoni, 1998; Hui, 2001). Taking the 
structural approach, ‘passive’ strategies that regulate heat and air flow are: appropriate solar orien-
tation; building form that supports effective natural ventilation; material thermal properties; and 
construction methods. Strategic placement of openings and external projections produce pressure 
differentials that induce air movement and, if adjustable, can regulate velocity of air movement. On 
the other hand, using the mechanical approach, only the façade regulates heat flow, in conjunction 
with ‘active’ technology such as air conditioning that compensates for lack of structural controls. 
Table 1 sums up the differences between structural and the mechanical approaches but realistically, 
the desired outcome may lie somewhere on a continuum from structural controls to mechanical 
controls.  
 
Table 1 Indoor climate control for thermal comfort 
 
Structural approach Mechanical approach 
Architectural Technological 
Passive strategies – appropriate 
orientation, building form and materi-
als regulate heat and air flow 
Active strategies  
High air-conditioning loads 
Climate-interactive Climate-defensive 
Occupant interaction 
Discretionary control 
Active choice - behavioural 
Limited occupant choice 
No interaction /automatic 
Passive behaviour 
Occasional energy use Continuous energy use 
Economical Energy efficient  
Varying conditions Monotonous conditions 
 
 
2.2 The Multiple Dwelling Code - Brisbane City Council, City Plan 2014 
 
The Multiple Dwelling Code (MDC) unequivocally links the city’s character and identity, and resi-
dents’ way of life, to the local subtropical climate and landscape. Table 2 shows the MDC’s assess-
able development performance outcomes (POs) most relevant to individual dwelling design in terms 
of factors connected to attributes that affect occupant control, views, access to cross ventilation, 
spaciousness, outdoor living and privacy. The acceptable outcomes (AOs) associated with these 
identify specific metrics which are suitable to form the basis of objective measurement and analysis 
of what the typical apartments are like to live in.  
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Table 2 The MDC’s assessable development performance outcomes most relevant to 
individual dwelling design (Source: Brisbane City Council Planning Scheme Part 9.3.14 
Multiple Dwelling Code, 2014)  
Performance Outcome Acceptable Outcome Metrics 
PO 20  
Development includes buildings that 
exhibit subtropical design character and 
subtropical living 
1 of: Dual aspect / greater than 2.4m 
ceilings / Habitable rooms with 2 windows 
or openings; 
Weather and sun protected external doors 
and windows to habitable rooms; 
Sun-shading or deep recesses on North; 
Sun-protection on West. 
 
PO 28  
Development must provide attractive and 
functional private open space for residents 
 
12m2 minimum balcony area 
3.0m minimum dimension 
PO 29  
Development provides a resident with 
functional outdoor living space that 
receives natural light but is shaded to 
protect the resident from direct sunlight 
 
Solar access (form, materials, orientation) 
PO 36  
Development provides screening and 
partial enclosure of balconies. 
Screening or solid balustrades (form and 
materials, and orientation) 
 
 
3. Research methods and results 
 
3.1 Method 
 
The research focused on a sample of multi-storey residential and mixed use buildings from five to 
30 storeys in Brisbane’s medium and high-density zones. Buildings in the Central Business District 
covered by the City Centre Neighbourhood Plan were not within the scope. Building usage is pri-
marily Class 2 (Apartments) under the National Construction Code (Building Code of Australia 
Volume 1) but may be multiple classifications, for example Hotel (Class 3), Commercial or Profes-
sional offices (Class 5), Retail (Class 6).  
 
Firstly, multi-unit developments within scope were identified by searching and accessing documents 
on Brisbane City Council’s online system for planning and development applications, PD Online: 
http://www.brisbane.qld.gov.au/planning-building/planning-guidelines-tools/online-tools/pd-online-
resources Post-2011 Building Completion references were identified. A sample of 15 projects was 
purposively selected to take into account characteristics such as various scales of development; 
variety of configurations (in plan and section); variety of localiaties and locations (to reflect various 
street character and volume of traffic). Data collected by this method included approved architec-
tural drawings (plans, sections and elevations). In addition, the Torbreck Apartment building com-
pleted in 1960, situated at 182 Dornoch Terrace, Highgate Hill was selected as a benchmark case. 
This building is an AIA Significant building of the 20th Century and known for its liveability (Centre 
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for Subtropical Design, 2006). The requisite drawings were accessed from a QUT Centre for Sub-
tropical Design case study (2006). A range of spatio-structural case data and design-related varia-
bles were measured by conducting a content analysis of approved documents. 
 
3.2 Limitations 
 
The research was conducted as a desk-top study. Field observations to assess any differences 
between approved designs and built outcomes or to identify resident modifications were not under-
taken (as construction had not necessarily been completed on all approved projects). The research 
does not include estimates of energy consumption and associated CO2-equivalent emissions of 
various MSRB’s. Other important factors that affect heat gain or loss such as insulation, glazing 
type and frame type, colour of externals walls, cladding or glazing were not investigated in the 
scope of this study. Neither was glazing reviewed to calculate envelope R-Values, U-Values, shad-
ing co-efficients, conductance and light transmission – while important, these data were not availa-
ble through the planning documentation source.  
 
3.3 Results and Analysis 
 
Table 3 summarises base building metrics of the sample. 16 cases include separate 21 buildings 
(four of the cases include multiple buildings). The total number of dwellings represented by the 
sample is 2199 and total predicted occupancy 3376 residents. The majority of dwellings are two-
bedroom/two-bathroom types. One multi-tower case (ID14) accounts for 42% of total dwellings and 
more than one-third of total potential occupants in this sample; one-bedroom/one-bathroom type 
dwellings predominate in this case. Dwellings with three bedrooms or more are rare in the sample. 
 
The sample provided little variety in terms of building form, spatial configuration or shape complexi-
ty. All cases, including the benchmark case, feature multi-floor towers with either basement or podi-
um parking. Most comprise tall, free-standing towers of rectangular volume organized with dwell-
ings clustered about a central lobby or internal double-loaded corridor (DL) and vertical access core. 
Overwhelmingly the sample represents repetitively stacked typical floor layouts that produce one-
level living. Analysis of the Floor Area Ratios (FAR) of typical floor plates revealed that the smaller 
developments achieved the highest yield; while the lowest ratio of private-to shared use occurred in 
the largest tower in Case 15.  Table 4 summarises the performance of the sample against the AO 
metrics of POs 20, 28, 29 and 30.  Each of the AOs is discussed in the following sections.  
 
3.3.1 PO 20 / AO Dual Aspect 
 
When looking at the concept of ‘dual aspect’, the MDC is ambiguous in that it does not specify this 
to mean the potential for individual apartments within the building to be cross-ventilated, and could 
be interpreted as the overall building simply having aspects in two directions. The interpretation 
used in this analysis is ‘apartments have external openings on two sides, usually the ends’. Maxi-
mum building plan depth of 10m - 12m from one external facade to another is usually recommend-
ed. The sample was examined for typical floor plate configuration and dwelling configuration (deep 
or shallow; wide or narrow; single or dual orientation). An initial observation is that the vast majority 
of the sample features a central lobby or internal corridor and vertical access core as the primary 
spatial configuration. This strategy generally precludes cross-ventilation of dwellings. Some of the 
lower scale developments up to seven storeys feature edge cores (refer Table 3) that offer the 
structural potential for cross-ventilation, though it is seldom achieved.  
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Table 3 Summary of Case Study Building Characteristics 
ID Locality No  
of 
stor
-
eys 
Building Form  
(no of levels) 
Spatial 
Configuration 
DL=Double Loaded 
SL=Single Loaded 
Other uses Fl-Fl 
height 
(m) 
Typica
l Floor 
Area 
Ratio* 
 
No 
of 
dwell 
-ings 
No 
of 
Occu
-
pant
s ** 
1 W’gabba 5 Tower  
Basement 
carpark 
Edge-core DL 
 
 3.0 8:1 19  
 
34 
2 St Lucia 5 Tower  
Gr Lev carpark 
Edge-core DL 
 
 2.9 9:1 17 31 
3 Windsor 5 Tower  
Gr Lev carpark  
Edge-core DL 
 
 2.9 12:1 14 30 
4 New 
Farm 
5 2 Towers  
Basement 
carpark 
T1  
Central-core DL 
T2  
Edge-core DL 
 2.9 15:1 
 
7:1 
21 
 
22 
43 
35 
 
46 
81 
5 Highgate 
Hill 
5 
 
Tower  
Basement 
carpark 
Central Core  
Point access DL 
 2.9 17.1 20 40 
6 Ltwyche 5 Tower 
Gr Lev carpark 
Edge-core 
DL 
 2.7 13:1 16 27 
7 Ltwyche 7 Tower  
Podium & 
Basement 
carpark 
Central Core  
Point access DL 
2 GF Retail 
spaces 
2.7 9:1 18 36 
8 Kelvin 
Grove 
7 Tower  
Basement 
carpark 
Central-core 
DL 
GF retail 
tenancy 
2.8 8:1 38 41 
9 Sth Bris 7 Tower  
Gr Lev carpark 
Edge-core 
Point access 
 2.8 14:1 17 36 
10 Ind’pilly 7 Tower 
Gr Lev carpark 
Edge-core 
DL 
 2.6 10:1 18 32 
11 Sth Bris 20 Tower (16) 
Podium parking 
(6) 
Central-core 
DL 
GF 
restaurants 
3.0 7:1 140 196 
12 Sth Bris 10 Tower  
Basement 
parking  
Central-core 
DL 
GF 
tenancies 
2.7 7:1 48 72 
13 Sth Bris 15 Tower 
Basement 
parking 
Central-core 
DL 
 3.0 7:1 135 197 
14 Fort. 
Valley 
30 
 
3 Towers (25) 
above 
Podium (5) & 
Basement 
parking 
Central-core 
DL 
 
Podium 
edge retail 
and 
restaurant 
2.9 10:1 
7:1 
11:1 
352 
296 
267 
  915 
 
517 
407 
375 
1299 
15 West End 30 3 Towers (12, 27, 
28) above 
Podium (5 and 
Various) & 
Basement 
parking 
Central-core 
DL 
 
Podium 
edge retail 
3.0 Podium 
lev 3-5 
7:1 
7:1 
6:1 
 
40 
257 
97 
206 
601 
 
69 
438 
120 
380 
1012 
16 Highgate 
Hill 
22 2 Towers 
Podium and Gr 
Lev parking 
Central-core 
DL 
& 
External-core SL 
 2.8 8:1 
9:1 
 
91 
49 
 
140 
169 
72 
 
239 
      Av. 2.9  2199 3376 
* Floor Area Ratio (FAR) of typical apartment floor plate (Net Saleable Area to Common Area) 
**Occupancy rates calculated according to the Green Star Multi Unit Residential V1 Green House Gas Emissions Guide GBCA 
2009). 
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Table 4 Summary of case study building performance against the Multiple Dwelling Code parameters 
 PO 20 PO28 PO2
9 
PO36 
 At least one of:  Private outdoor space (POS) 
ID Dual 
Aspec
t 
Dwell-
ings 
Ceil-
ings 
>2.4
m 
All 
habitable 
rooms 
have 2 
openings 
 
External 
opening
s pro-
tected 
North 
shading 
West 
shading 
 
Area 
≥ 
12m2 
Min 
dim 
≥ 
3m 
Solar 
De-
sign 
 
Bal-
ustrade 
transpa
rency^ 
% 
1 N&Y Y Y Y Y Y N/Y Y Y 0% 
2 N&Y Y Y Y Y Y N N parti
al 
50% 
3 N&Y Y Y Y Y Y Y Y parti
al 
0% 
4 N&Y Y Y Y Y Y Y Y parti
al 
80% 
5 Y Y Y partial Y N Y Y Y 80% 
6 N&Y Y Y Y Y Y Y Y parti
al 
100% 
7 Y Y Y Y Y Y Y Y parti
al 
100% 
8 N&Y Y Y partial N N N N N NA 
9 Y Y Y Y Y partial Y Y parti
al 
80% 
10 Y Y Y Y partial N Y Y N 100% 
11 N&Y Y N N N N N N N 90% 
12 N&Y Y Y partial partial Y Y Y Y 50% 
13 N&Y Y Y Y Y Y N N parti
al 
100% 
14 N&Y Y N N N N N N N 100% 
15 N&Y Y Y N N N N* N N 100% 
16 Y Y Y Y Y Y N* N Y 50% 
^Balustrade transparency used as a proxy for screening to private outdoor space 
*Some POSs meets this requirement 
 
All dwellings are cross–ventilated in only three cases including the benchmark Case 16. Several 
cases feature dwellings with openings on at least two external walls at 90° orientation. These make 
up the majority of dwellings in the smaller scale developments which typically include single-sided 
dwellings as well. Though double-orientation 90° apartments occupy the corners of rectangular floor 
plates, the majority of apartments in the larger developments are single-sided. Apart from Case 16 
(Torbreck) most bathrooms and some kitchens in the sample are internalised and rely on artificial 
light and mechanical ventilation. 
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3.3.2 PO20 / AO Floor–to-ceiling > 2.4m for habitable rooms 
 
Extrapolating for ceiling heights, from ‘finished floor’ information listed in Table 3, it is evident that 
all the cases meet this AO. This is to be expected as 2.4m is the minimum height for habitable 
rooms under the NCC regulations. The average ceiling height across the sample is 2.85m; the 
minimum is 2.4m (Case 10, 7 storeys at Indooroopilly); the maximum is 3.0m achieved by Cases 1, 
11, 13, 15 (Various – 5, 20, 15 and 30 storeys). As the MDC is currently worded, this outcome is 
easily achievable and negates the requirement to achieve either dual aspect, or two openings to 
every room. 
 
3.3.3 PO20 / AO Two openings to all habitable rooms 
 
On the face of it, most cases meet this measure. However, ambiguity also surrounds this metric 
because it simply specifies that habitable rooms (defined under the NCC as living rooms and bed-
rooms) should have more than one opening and does not specify whether any or all openings 
should be to the exterior. Case 11 demonstrates a series of narrow and deep configurations that 
feature internalised bedrooms that have two openings; these lead to the adjoining living room and 
the bathroom respectively. Thus there is no direct access to external windows from these bedrooms. 
While it is prohibited to use bathrooms to ventilate an adjoining habitable room (ABCB, 2013) habit-
able rooms with no external openings are allowable under the ‘borrowed light and ventilation’ 
clauses of the NCC, providing that minimum opening areas to adjoining habitable rooms are met. 
Accepted methods of determining opening size requirements depend on area calculations but not 
on rates of airflow. As the MDC is currently worded, this AO is not strong in its support for achieving 
low-energy liveability thorugh structural means. 
 
3.3.4 PO20 / AO Weather and sun protected external doors and windows to habitable rooms.  
 
Most cases feature overhead or side protection to external openings, though the efficacy of these 
awnings or screens may be questionable. Also, some but not all openings are protected in some 
cases. Many cases in the sample rely on the balcony of the unit above to provide weather 
protection to external openings below. Large towers deploy awning style windows, with regulated 
limited opening range to, ‘self-protect’. 
 
3.3.5 PO20 / AO Sun-shading or deep recesses on North; Sun-protection on West. 
 
Using the available architectural drawings, the following metrics were calculated to gain an under-
standing of external envelope materials and the need for solar protection. 
• Glazing-To-Exterior wall ratio (WWR) – indicator of façade transparency (solar transmittance – 
light and heat) and proxy indicator for thermal mass in the façade.  
• Openable area to glazing ratio – indicating how much of a glass façade is actually openable. 
 
In terms of the actual material characteristics of external envelopes of the sample, the WWR 
ranged from 0.2 to 1.0 indicating 100% fully glazed external walls. Smaller scale buildings generally 
perform well in these parameters. However, the largest developments and largest buildings have 
the greatest extent of unshaded external glazing due to the use of curtain wall technology. It is 
possible that low-e high performance glass is specified in these cases, but this was not verified 
through document analysis. Deployment of glazing on external walls is irrespective of solar 
orientation. In other mid-range cases, shading controls are not extensive, regardless of exposure to 
the sun, and are often ‘clip on’ and thus somewhat easy to remove at any stage in the project 
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procurement process, or over the life of the building. Again, many cases in the sample rely on the 
balcony edge of the unit above to provide shade to external walls below. 
 
Case 16, Torbreck features maximum glazing and openings to the North, and more thermal mass 
to the long East and West elevations. External shading strategies are comprehensive. This case 
incorporates adjustable devices to take into account the changing path of the sun daily and 
seasonally as well as structural shade devices which are integrated elements of the design. 
3.3.6 PO28 / AO Development must provide attractive and functional private open space for 
residents; 12m2 minimum balcony area; 3.0m minimum dimension. 
 
In terms of space and form, private outdoor living spaces varied quite widely. Very few dwellings in 
the sample had outdoor living spaces that exceeded 12m2. In half the cases, the primary private 
outdoor space fell well below both the minimum required area, and the 3.0m minimum dimension. 
While the width of balconies varied across the cases, depths varied widely and many were ex-
tremely shallow including 460mm for one 45sqm one-bedroom type. The benchmark case, Tor-
breck (ID16) also features narrow balconies, especially T2, known as the Garden Block. These are 
full width to the apartments and approximately 1.1m deep.  
 
3.3.7 PO 29 Development provides a resident with functional outdoor living space that receives 
natural light but is shaded to protect the resident from direct sunlight. 
 
Even if an outdoor space meets minimum space requirements, the functionality of private outdoor 
living spaces is compromised if they are climatically uncomfortable due to direct sun, not enough 
sun, or glare. Generally the sample performed very badly on this AO with only 25% of cases having 
well-resolved designs that offered occupants usable, comfortable POS. Most cases incorporated 
glass balustrades that offered no sun protection and inhibited air flow to balconies.  
 
3.3.8 PO 36 Development provides screening and partial enclosure of balconies. 
 
The sample shows a distinct trend to the use of glass as the most common balustrade material on 
balconies. Clear glass is found on smaller scale buildings. Many examples do not feature partial 
enclosure or screening to enhance visual privacy, acoustic comfort or solar protection. The type of 
glass can make a difference to the level of privacy residents gain. For example, low-e glass in use 
on large buildings sometimes presents as dark and opaque unless in full sun, or at night, when 
objects and activities are clearly visible from the outside.  
 
Lack of screening or inappropriate selection of materials can affect both residents and their neigh-
bours when it comes to visual and acoustic privacy.  
 
4.  Discussion  
 
The research has identified performance gaps between the MDC (planners’ performance expecta-
tions) and actual design of MSRBs. As the sample size is small and the review is not exhaustive, an 
inductive approach is used to develop generalisations from the set of criteria observed. Overall, the 
sample suggests that the design approach utilised in contemporary MSRBs in Brisbane is produc-
ing little diversity in terms of building configurations, spatial characteristics and basic floor layouts. 
The formula produces repetitive designs with internalised shared corridors, and stairwells. Few 
concessions to the subtropical climate and residents’ home-based lifestyle preferences are in evi-
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dence. As a result, MSRBs may not be providing residents with locally-appropriate outcomes in 
their individual dwellings.  
 
The findings demonstrate that most multi-residential buildings need improved design to provide 
more locally-appropriate outcomes for high density living in Brisbane. A general observation is that 
the more ‘glamorous’ heavily-marketed large scale developments tend to perform less well than 
smaller scale buildings in providing opportunities for residents to choose how they moderate their 
environment and behaviour around comfort and energy use.   
 
Table 5 summarises how contemporary MSRB in Brisbane are performing in terms of the structural 
approach to thermal comfort. 
 
Table 5 Comparison between the structural approach emerging MSRB design trends in 
Brisbane (Source: Kennedy, 2016 unpublished) 
 
Structural (Architectural) approach Emerging Trends 
Passive strategies  Active strategies for climate control; 
centralised or split-system air conditioning  
Solar Orientation: 
Typical floor plate aspect ratio (L x W) 
maximises N/S orientation and minimises 
E/W exposure 
Primary view takes precedence over solar 
orientation. 
Aspect ratio is determined by site dimensions. 
High ceiling Ceiling heights range from minimum legal 
(2.4m) to 3.0m 
Cross-ventilation (wind-induced) Dwellings 
require openings on at least two sides 
Compact vertical cores support mostly single-
sided dwellings and some double-orientation 
90o dwellings. 
Greater extent of external walls with 
optimised fenestration 
Extent of external walls available to individual 
dwellings is highly variable; does not prioritise 
optimal balance between openness, 
transparency, shading and thermal mass. 
External shading of walls and openings 
Adjustable to accommodate seasonal sun 
angles 
Unshaded glazing features extensively.  
External shading appears to be designed for 
aesthetic rather than liveability reasons. 
Lacks adjustability. 
Protection against heat and glare is left to 
resident to deal with internally. 
Balance between thermal mass and 
façade transparency  
High rate of façade transparency  
Occupant interaction Some interaction predicted 
Wider range of conditions tolerable - 
temperature differential between indoors 
and outdoors less pronounced 
Range of temperature differential between 
indoors and outdoors not assessed 
specifically. 
 
BCC has established that ‘structural’ design approaches are suitable for multi-residential develop-
ment Brisbane. But evidently, the current ‘passing standard’ is too low to achieve acceptable design 
to enhance the lived experience for Brisbane residents and neighbours (including surrounding 
community) with the result that ‘mechanical’ design approaches unsuitable for low-energy futures 
are dominating new construction. Utilising the mechanical approach makes it possible to create a 
greater number of separate dwellings on a typical floor plate by clustering them around a double-
loaded corridor and air-conditioning the dwellings. Then, because the built form does not support 
cross-ventilation, air-conditioning is framed as essential technology for quality of life in Queens-
land’s humidity. Paradoxically, air-conditioning technology that internalises climate is also used to 
7th International Conference on Energy and Environment of Residential Buildings, November 
20-24 2016, Brisbane, Australia” 
  Template for Paper Submission 
compensate for large expanses of external glazing. These types of developments also noticeably 
impact the community’s perceptions of the look and feel of the wider city fabric as well as the ener-
gy-density of inner-urban environments.  
 
Climate-responsive architecture for MSRBs in the hybrid subtropical climate (Hollo, 1995) requires 
immediate attention with suitable hybrid design solutions (R Kennedy, 2010). Focussing solely on 
objective measures (such as thermal comfort) does not ensure good design and does not neces-
sarily account for occupants’ overall well-being. However, it is notable that the benchmark Case 16 
building architecture employs a full suite of structural controls including materials’ thermal 
properties, cross-ventilation, and orientation, and is one of the most successful high-rise apartment 
buildings in the country. The evidence presented in this paper seems to point to the need to reform 
the Multiple Dwelling Code and introduce regulatory mechanisms to give it more authority.   
 
The analysis also found that some aspects of the MDC presented ambiguous acceptable outcomes. 
It will be important to remove these ambiguities to provide clear policy and regulatory direction. 
Around Australia, reducing the impact of speculative MSRB development on liveability is on the 
agenda of governments and peak bodies. However, these approaches (Hodyl, 2015; Vic Govt 2015; 
NSW Govt 2002, 2015) are mainly focussed on planning density controls and neither address sub-
tropical living specifically nor the root problems in the current system that result in generic design. 
Current practices are NCC-compliant yet are not meeting the spirit of the NCC which emphasises 
that correctly designed fundamental structural controls are essential to achieve the thermal perfor-
mance of building envelopes, and to reduce the size and operating load of mechanical equipment 
need to air-condition a building. While structural controls are built in and remain in place for the life 
of the building, technological systems may be replaced many times over (ABCB, 2010). Essentially, 
this means that energy source is not a substitute for good design (Kennedy 2015). Even if powered 
by renewable energy rather than fossil fuels, a building that does not have fundamental architectur-
al elements of design suitable to the climate, is not meeting the requirements of a well-designed 
building. In NSW, State Planning Policy has long supported sustainable residential apartment de-
velopment. In Brisbane, there is a disconnect between local and state regulatory environment which 
curtails the efficacy of planning intent when it comes to requiring sustainable subtropical design for 
MSRBs. Future research will investigate: 
 
• How can planning policy address spatial and volumetric configuration of a multi-
residential/mised use building to provide cross ventilation (and overall amenity)? 
• How can planning policy address approaches to vertical circulation to aid cross ventilation 
(and overall amenity)? 
• How can planning policy address materials and shading strategies to produce locally-
appropriate outcomes? 
 
5. Conclusion 
 
This research has identified systemic problems of MSRB design in the subtropical city through 
critical design analysis based on measurable indicators derived from the Multiple Residential Code. 
The findings provide evidence and commentary on current application of the MDC and evidence 
that high-density residential buildings being developed are not delivering on BCC’s longer term 
sustainability and energy goals. This research lays the groundwork for developing more robust 
performance requirements for liveability in the subtropical city. 
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But what performance metrics might be appropriate and flexible enough to support positive innova-
tion? At the same time, these metrics need to be robust enough to convince commercially motivat-
ed private sector developers that they can maximise financial returns and make a positive contribu-
tion to sustainable city form, and to Brisbane’s identity as a liveable subtropical city, into the future.  
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